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C54) METHOD FOR CARRYING OUT HOMOGENEOUS ASSAY OF NUCLEIC ACID 

C57)Abstract 

PURPOSE: To accurately and simply determine an acid amount of a nucleic acid in high sensitivity in a solid phase 
as well as a a liquid phase by a specific method using a single-stranded polynucleotide labeled with an energy 
donor and energy acceptor as a probe. 

CONSTITUTION: A single-stranded polynucleotide having a polynucleotide each extending from the intermediate 
part and both end parts of the intermediate part to the both sides and labeling a nucleotide in the vicinity of the 
both end parts of the intermediate parts with such energy donor and energy acceptor capable of transferring 
energy between the both ends is prepared. Then the single-stranded polynucleotide is subjected to hybridization to 
DNA or RNA of a sample. It is successively detected that fluorescent emission in energy donor or energy acceptor 
by energy transfer generated when the energy donor is excited varies according to whether or not a hybrid of 
target DNA or RNA and the single-strand polynucleotide is formed. 
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[#m*#ro«H] 

AXttRNAfc/^^y ^-^-^3 V'S-tirS&aSrtT 
v\ tt*-*A"¥~ Lfci:#l::&-r 5 » a* 

#fc*J»t**3fe*3fe0\ $l$DNAXIiRNA£tfW 

yy v mf$.v>#m\z zzmtzwuti-tz rtia^ 

WjKJJ U^rf- K«0*ft3lia?lJ!i5SttDNAX»4RNA 

wjKj;5<^u^-f-K^2ofl^±otss^P)<c»), >t>wia 
-c, /^yy y K»jWK£c*Ra**a»$>«>*3te* 

3i(4R N AW^ftSrff 5 

UjJ-?- KW&SEWSIWDNAXttRNAroift 

*ewi:fciiH4fc*u >fiim^>Hiin^& -en-en 30 

©# j> * * u*?- K#20«&l±w&a*»e>* (3 , "PMSS 

■T. W/y y K»«l»KfeC«0tg»#*»&©*3fe» 
©lfeWfr*IWf*£fcfcJ:0. gtiftfSffWS&DNA 
XllRNAO^aSrff 40 

^^!) y K*Wfc£T*«HH^ 
*D^^tfS!)1-?.ri:lCj;t), *WDNAXttRNAWJC 

[000 1] 

[**±©sfiJJB£»] #&BJI±> ttK(0ttet£. J: 91*. 
t<f4SWt*5DNAXI4RNA (6iT tM&JDNA 

&#o#y %9 \sirf- KtifcSDNA^o-'/tcM 50 
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7 y y K»«KJ: 5*J£i-**«feK:Hi-5. 
[0 0 0 2] 

[f£*©ttfff] *Wi*'*DNA*©IW©t*£«:-;h. 
ttBfflW*EJiJSr«poDNA7'n-^t(DWyy y K 
»*KJ:9tT5'*ffett» ^bs^^v^ * 

a— jc-^ 80g (1983*F) *278H^?>2 

82H (Proc. Natl. Acad. Sci. USA. 80 (1983) pp.278 
-282) fcfB*S*vCH3J:$fc, y4fr9—M»oW& 
ifW ■/}) ?4 if — > g VgJ&fcfT 5 <f V**S?=-T 

SOW^y yVif-i ^3 J/RJEfcftBMflSrJIi;* 

[0003] -er-cv (i) ast-caw^y y-f-tf-v' 

fc. d»*»5#»tt, 4WWB58-23796teB*S;IVCV*5. 
^©#£14, fl:*j8*ftfc|«Ei:*3ft*«rWJ*©DNA5|-y 
0-t*u?ns , »i:B , (iK«|U-CJ8*, i«DN 

Tt?©*3t**W-f« r. 4 K <fc 9 WttDN A©#*«r2H 
[0004] $ fefc, (2) *3t<WB©a:*^^-«HfcK: 

±5, ^*^-##{il©$3t#©^7fc©§g£&a^ 
SCtKvfcS, fStt-WDNA/W^U y Kflr©&tti8ii 
/J5#5BBS62-244399 fclBtt $HTV>5 0 C O^fe-Ctt, 

^*R*»j«r«DNA*y ^-<o^^(Dz'mt 

»#, SWDNAiffl^^!) y K»J*^J:«^*** 

-T^y y K»«Sr*lJtUTV^. 
[0 0 0 5] 

[«MA5«?*b«t5 4i-5»S] ±IS(1) ©ft*«)t* 
^t**#Sr^S61-5^ffiT-tt. (a) WDNAW^ffl 
lw2«S©DNA^-y ^-SrfflV^fc*. ^HJ^Siip 

(b) «WDNAt^©«*^t©S)e^S^©^S5rS 

— > s ^5^©^W©Si^ t / W ^ y ^ if- s y © 
»*«r±lf afcAfcWM-y =r^-«J»*S:*l0S** 

v^5BMi!i**>S. i©fc*fi§*> S«jDNA^f±S©S5^ 

[0 0 0 6] ±12(2) (DI*iDNAtMv- 

i:«ttZ*«DNA|«|©»tt^KJCS:fiJffl-»-5**-e 

H^RitSrSfilffll-ifc'ftffWDNAK^saJWD 
NAtU rf-T-W/N-fyy ^if-i/3 V^3r±(f 5 




[0 0 0 7] 

k**u m®&<Dmimoi&&e>x 9 k 10 

y * * K«rwa u y * ? 

KMW© DNAXBRNAC/^^J ^■K-'ya V 

•Sitl'itK gilfctSftf'WSlttDNAXIlRNA©^* 

5 ^fc^tlfrrS *>©-?*>£. 20 
[0008] *»Wfc38V^Ttt, *M»^&t)«*«?flB 

(B5^ow*»*» 5> tnwwiicflitfa jk y 5? 9 

[0 0 0 9] yn-y©si Wtf 

*»w©*iiiiwiciKC"c*ss*i*. -* 30 

A"¥-S«#£©£li«r, ■fiDNAftO/vf^Jy 
ftttftftttKttvvCt ft***:****-* 

[0 0 10] 1"fcfr*>, (1) /vY^y fttiMMMCa: 
tt. ^^y y MMWMCtt, ^^-#»Sr4C4 

d8as#©# y * ? u*^ K©*ftSE?iJ^«fi<jDN A«f © 
©7>W*U\> 

[00 11] WMBOtfJJX^u^Klc 
^SftS&gtt, HRftfctt. £t>10ftW±, » 

*U<B20fl£t±fc*5J:5tKfl-U r©tW«»© 

**V«aUtl*6fl8U:, £9fF$U<li8~2O0ir&* 50 
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[0012] tits. ±Eir*jv>r r*n§te£Wi-3j t 

$cJ£ggg©fliA • J: 9 , #«lltti&*£a'*& 
(2) /^yy^K^WlUi, 3i*yP4f-»»Sr*C. 

[0013] ftfrttfctt. *HI»#©JJ?y u*^ K 
©«SE5iJ^fi()DNA^C^S6E?iJ^1 ; B*tt^4< , 

SrKtH-5©^ff4U\ fiffl8ll©**u 
^ K«fc$£iT,58G£H:, -jRttfctt. '>ft<ifcl0 
flgJLh, jf*U<W20flfiJl±i:ft5J:5Kfm-U -© 

»*U<»±4«»£JlTfc*5J:5fcKfl-f5ri:T?. « 
[0 0 14] 4*3, ±ISIC*3V>T r«MHi«tft<j ttt 

ic^v W&k&tZ Z.k\z£*)'&Z>z.bW% 5» (l) 

(2) © r t < i» tf u wbftfcjKy^^w^Kofiw 

[0015] 455?^ Ktt, ^^g|55> 

©W«aj©ifi«ttt, ^n-^ro*H§|J^©WiSSB©5< 

9 W^ K^t>5'Xli3'*|S]lr|6]^oTli@e©5C^ u 

5«S«rtrogB^Srit-r'b©-efc5o 
[0016] ^*/u¥-#^&i^*/u*-g§&©« 

^=¥-^860^1-0^X14, 7iW^- (Von Th. 
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Foerster)£«fc3;!WS*Pfe;iX-CV5 (Tyt-l/V 7 
T ->y-X6, 2^ (1948^) ft55K«> 

£>75H (Annalen der Physik. 6. Folge. Band2. (194 
8) pp. 55-75) #f§) „ rftKitllf, ^frX-ft® 

[0 0 17] 3.%.;V*?-®$)<»=.*ji'*?-Qi5-WRX}x. 10 
•y-(L.Stryer)i:*-^7^K (R. P. Haugland) (Cto 

58# (1967^) ^719M^^726M (Pro 
c. Natl. Acad. Sci. USA. 58 (1967) pp. 719-726) # 
• m Zh\t, # }) h'*'J =f-r-«v<y*- KOfl* 

1. 2nm<£>i:£ 100%, 4. 6nmOt £<£>16%i^5ffi&# . 
[00 18] LfcriSoT, -*«DNAt!) =*T-fcS{ 

NAfc.5W±RNAi:/^7'y i/a vl-cv>3 

«»DNA»XI4RNA*S:«»i-5Ci:!9S-et 

[0 0 19] iW-M*iLttt, 0iJxH, 7A- 
^-n-fe^V, 7A*Ut^y-{yfti'7^h?C7 

14. Mxtf, ft-^f/i'D-^jy^ft^ 
h (TRITC) «Co-/5 V^Ofe^SVTyl'^^ 40 

T/W=f W ^ U— ^-(»««*488nm)-CS**J: < fib 
gl?t57A'tWWyf*'>7^(' (FIT 
C) j»«#SL<, Zti\zKfc-?Z£®itk LTtt, fibig 
h/u^F I TCrof^^? h^il^^t 
/^o^3fc*^ h/KDfefc^F I TCW-t-fti 1 
O0nnna<gi^TV5^^7^n-y$ V101 (D&fcXJl' 

##SU\ 50 



[0020] ^^j^-QS-ftt^^-Z-Qm-Wtcn 

i)K -jRWfctt, #»aS61-44353lrg3*$nfc^telr^ 

[00 2 1] ^^/w^-^-^-^U'i^^^-S^flESr 

&$rr-*gAL7t#y 5? * u^-^ KK^yw=5f*-&-<Mfc 
XI±a^/W^-g**©-***«U (^MBS61-44353 

U -W^DNA63t5W260nm #350®^ 

V » £ # y % * Ktf-tiili if* < ft V * i ¥tJt» "Ifgft 
l^WASftfctfy^i'^K©*****, fife* 
[0 0 2 2] $f>^ i^y^-iWXtix^/u^- 

* Kfcasftattffl&ttatt 6 ~50JS»-efe 9 , 
io~20jgs-efe5ct/js»*u\ ^tt;?)2o©s 

[0023] ft*. - ilt5^*HIMHt:»t^ 
£>5ft*^l4, W-©ffi«HB&rtT*ftH5«R*- 

238^ (1987¥) 336~34lH)*'b*riSft««*jSfe 
[0 0 2 4] tUfSiOttfj^fcS^n-ytS 

Vft (Southern, E., J. Mol. Biol., 98,503, 1975)^ 
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0>B*a«fc«r«j8-r$ z t #-e# 3014 1 h*>hx*h 5 

[0 0 2 5] ^•^-v'gVli/^T' 

trff 5r mist Lxm^mmmti, 

. a. {aRtf, y ^s&g»®^hy*i£S£$«^H8tt 10 

-Ct>#fclWfc3*vi\ I*y*A-f L 

[0 0 2 6] y-TXroSJt&Sfrlt. DNA^ 

iiU-Cff*?H5„ #ffii@@f460~95t, #£L< 1465*0 
«-i5*T-)KffiiaaSr±#$-fr5rtir J; tiffin. &2fi 
i©gl4-fi#ffi£*fcj£ffi£3rc~^)fi, L< 1125 

■C*5*, 16^|B*>Wi+»lC/^yy^X|±|lT-f- 

[0027] $btc, wyi;^xit<oi»$^fc 

at* A"¥-Hft*#*> 5 v »|±g##K J3 W J: 5 * 

**o/N>f^y y K»fl»*Ktt, 
ffl-fSC *«)DNA*©i&*«rfT*V*»S. 

[0.02 8] jkrw :/y y YimirnKs.*)^*-® 

#X l4#-¥ft;5> b ©%ftft<Oflg'># felW-J-* - 1 K 4 
•5, «&DNA^W!e*&mev*»5o 
#XI±S*#«)»iBHt, '>4<*<>{^*fc4MI«)fcft 40 
jg-TS r i: *s-et i4M4«r#1- 53tSr)Wfrt-5 C t J; 

[0 0 2 9] i^^-ffi#«:tLTF I TC 

£KI4 X F I TCSr»*A<iBiB1-5r4:*»-C#«*« 
&S488nm OTivH/V— *f-3?Sr/B^TF I TCSrEd 
at5»#ff*U». *W*©«ttDNA*«>W::»Jfc 

tiifitt- jEesttsrSs-rspxTwyy^x 
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VT8!|Jg1-3<7>jiSJf*U\, 
[00 30] ^5SI«t»«l40IJ^«E 1 fc*Ufc«fig 
£45. 01»r*JV-Cs 1 l4f*fsf£^A-r3!*lsm-e;fc 

2tt*aiT-fc5, ttiitoasi** 

20~30i*S*jWiF*U\, 5. 6 liftttiP JStlgfi-Cfc 

5, 7~ni4U'>'X-ea?.5„ 

[00 3 1] ftfc, »W*»b«i-*llt*©!l*l4» 3b» 

ofi5lt*i6]t«ffiEA**i-*i6i-ej||^-r5«>i4W* U 

DNA*?£o^TI4, »fcHUfcttfc<, 7r-f, frW 

D N A^£*fgi k 1"5 r, i 5. 
[0 0 3 2] 

[3PJWIU #$gHJ3ir4*U4\ i«ftfc»ia4«+-C 
«DNAtM-?-t«fiSDNAt©i6OT'5:2 

«fcft, w ^ y*'-ri?-&'H 

DNA<!:<D$-£-RlS£:fT?fc«X DNAtMv-rt© 

^«^©«»ft*:9J*te»*-C*4. iWfcft, DNA 
3-y =f-=?-rto-*»f|^5:«)x^DNAi:<0/N^ 

[0 0 3 3] 
[0 0 3 4] 

*HJfe^Jlr*D^Ttt, S«)DNAl*i|Sfl7i:LT. M137 
T-v'ODNA (-*^WM13mp8RF DNA) S:fflV^„ 
[00 3 5] (1) 7u--7kVXm^DNA*}) * 

*mmm\z.ia^x7u-7h. Ltffl^5i*«DNA* 

DNAt!) =f-r-12W«gl513CiilSia?IJt UTM137T 
— v^OD N A->— 'Jr^'^fflWT'y^ i: m— OiB?iJ# 
1 -Cv^itSiSttaSBJIiawrntBWrt-iBM** 
2-C**£ft5l5j&S£?iJ$r ; ^WSB^Ht LT^WDN 

Ao«asE?iJi:ffiBB©ftv ^mm* 3 -e*$tifc30Jgs 

E^lJSril^U, H-eo^S/O^^SDNA^-y ^-12=5: 
[0 0 3 6] zmom&fabt!:ZDNA*>J =r-?~l2<D 



(2) DNA^M^-fflM 

h (fitc) (ratft^ttSD 

letLT^uy^n-^S^lOl (D^t^/Uy^Vg^ 
£1) £i!lRLT±fB < 1 )Tfcfcftfc-#*DNA:4-!> 
[0037] tf»xtu*<?}!<D&%# 10 

^fefrfflvvfc. ffiSB2fc:fcl75«?i&&fItt, 5'*4g^?> 
S'^lSjIclSSBro^T^^ (G) tl4#B<D-> hi^ 
(C) ©H©y vgMfc&i:, 3'*4SSflS^f.5 , ^»ci3# 
@»f?y (T) tl4#@W^T=V (G) (DM©!;^ 
gfcgB#i:L7t„ DNAM6t^/!/^ 

-Sip K«®gB& Ufc. 20 

[0038] zhbcoy >mm&<7>n$}*, #mbs6i-4 

4535-§-^«(r^^$itfc*feiw^V^, tfffEW 2 OO30& 
-¥ftl5T-$>5F I TCir^^-S^ieffcSx* 

lOftglc** LTft^ft&ifi* E^J£*-f 520i£S<O;d- y 
=f** KSrDNAv-V-fe-^-| , 1f--C"&fiKL, :® 

y^if-->3 y&VrT (lOOmM Na* ^ *:/<0#&Tt?65 

"C£-e#ifiSL lo^wwB'cs-eWHa) t\ /wyyy 

-fX&, T4DNAW- tfSrffl^T, #Hi6{aj-e&ffl 
•f-5«^n-7'l2t±i220ttSW^-y K 

[0 0 3 9] Ctf>DNA«-£#Sr, ii^fcJWTJjfcKJ; 
-7*l2£®fc 0 

(3) SftDNAA^ffigjg 40 
*fc±ffi (2) fcJ:9#e>*lfc««rn-^i2SrffiV^-C 
^#JD N A17»4SrM3e Lfc» 

[0040] r roSHSl^ttEl 1 fc* Lfc«fi£o«l£« 

2 t L.Tffl^lOmWcO^r/l'^VU— tF- C^SjSg4 
88nm) Sr. 3M4?)f |$7^^-i: Lt, -tix-Pil 
5 lSnm&tf 6 lOnmSr fc"— 9 t irZ> ¥ffitB25niB<D : Hf:7 ^ 

SJJfebfc. 50 
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[004 1] SK7"a-yi2t^DNAWl7^4 
(D1J-vy/KOjSa^/5SpItg^^-y t°7 y— fe/H fc, P H8 
(CPS bfc 1 0OmM(7)Na' -Y *l/*:^1rZ> ]) y&MW 
ft, *«JfWl7XU«fl|yn-^l2Sr#AUfc (02, 
18) „ 5fc1\ T^=f^U— y ! -2 5rdr-vt°7y— fe/H 
KflSItU :©«f©F I TC\Z&m-fZ> 515nm3a^<0^ 
3tfttx^r-y-^.Ui/ KIcSJtff-SeiOnnofi^cD®*!:^ 

[0 0 4 2] JJcK^+f^JJ— fc/H a>i&a*65 , Cf: "C 
±#3*fc«, 10^M^«"C25'C*-C^Ufc. 25*C£ 
T'ftiPLfc^ro, 7;U=*>U— • !f-2(Ofig#ttCj;5 515 
nmifi«i:6lOniiiS»©S3taS:«3tLfc. ^ 
6<3D N Af*^17T'fc 5M13nm 8 R F D N A<D^DftlC*f 

vxmmfctfmz, ^^-^w-ti^xm^tL^ 

=3f-y-* l/y Kl6lCi3l5-r5 6 lOnflriS^WiitftSriSJ&ljll L 
[0 0 4 3] dttK J;?), Mffi7a-7l2bM&)DNA 

[0 0 4 4] 

[glfcffll 2 ] *HlSMtts f^i K*»*i»lC3i 
^/^-SUfcSrfer * J: 5K. ^>Y7!I y KSAMP 
\z*-*>\<¥~&m*:$i Cft V ^ 5 KKtt Uc7d -ytc: 

M137r — v ? CDDNA(Z.^^<7?M13nm8RF DNA) Srffi 

[004 5] (1) 7"D-7ittffl^5DNA*!l^ 

^lOtWICJav^TfflV^-^flDNA*.!! =?-v-Z&.T 
©*lCKtt-Lfc. H3fc*iV^-C» -*iDNAt!)iT 
-20roW^W«*p21t UTB?l#*4T?^Sn5 6«S 
EJ'J^r ; *MgB^22tb-CE?J#-§-5t?*$tl,530*S 
E?iJ£iliRU W-42«a*»b<e*DNA*y='-r-S:R 

[0 0 4 6] r.W4"ffigB^22tt, MnmpS^n--^;/ 

fflwajffis^^cBifti-swffifc/^ ^y ?<<v-*/ 

T\ :CDNA*U^-iWW7!)^^-> 

a y*#TClv^i*, sv^^yy^XLT- 

y=r-7-20i4, HlftMl tmm\^. ^»2HiaE*»645 
2o©t!) =f?^ U^KSrrtraScDDNA-»-fe^-rif 
-T-g-figb, x^-M»23ffc5F[TCt^ 
A'3f-g§&24T-fc57 1 :)e--y-*i'S' KSrTIB (2) 

[004 7] (2) DNAtJ^-CSW 
ISMlt^iiat, i^/W^-ff^»23i LTF I 
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^u-c±ie (i) fc*-t--tjx-p*i«)2iiaao-*«*y 

$iLfc„ fc*5> gHSMfctttt* -*iDNAtU =f-r-20 
W5'ffl^P>3'*[6]»Cl#ero^T=V (G) i2fS» 
7f^v (A) ©mroy vgMB^i:, VMfrbS'ltfoV: 

5#l©7f^^ (A) t6#|«^y (G) <om 

100 4 8] (3) ^iftDNAgOiBlJg 

SJ»Lfc«fft:/n-:/20«:, *+tf7!J~fc/H 10 

sfxz-ttz (m3. 26) „ rcD^r-, ^t^y—tr 

#23 t i^;U^-S^24C A **l:Sra!l£ b 

[0049] ^(D^r-vfy J> — fc;H KSftDN 

AW25£8sAl]U fftffltJfEtfVW 7 y ?<( •> a V 

— 2 frffillt UTi*^^-tt#*23 1 i^/l^-g 

N Afflft25X~h 5 M13nm 8 R F D N A<08fcbni;l::*f UT 

[0050] rtUritK Wt'D ^X-r-sr tiri 

tji^yudji— S$*24— coi^yu^— ^Siir iir* 
-if-* Us/ K24K**i-«610mnS»©*3t*^» ^l$D 
NAK^st^Mtyp-^et^HSB^roW^!;^ 
-f XK «t 9 aiK^n - ^26fc*i»t 4*«21 W±©**fi 

*U*.*/l"¥Hft*{*Z3 1 i^yu^-§§fl£24 30 

-SiitCit) (28) , £*tofcDNA««f*Sft250>#& 

[005 1] 

mmm 
mm&& : i 

mm<D%£ : 15 

h#a*s- -.mrnvt 40 

IS?lJroffig : fdlW^S? ^DNA 
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M137r — 5? 


Sffl 


TGTAAAACGACGGCC 


mm* 


2 




15 












sect* 




tew^g? bsIdna 




M13-7 7 — v 5 




AGTGCCAAGCTTGGC 


mm* 


3 




30 




S& 




-*« 











: ACATTTTGCTGCCGG 



TCACGGTTCGAACCG 



E?iJ#* 


4 




6 




Sis 




-*« 








wi<Dmm ^dna 


&m 


M137T — 


mm 


GATATC 


mm* 


5 




: 30 




mm 










e?ij*>«« 






. M137r — 


am 


: TGTAAAACGA 


CC AAGCTTGGC 



[HifioMS*4RW] 

[an ^woiosfcw-j-5aje«aw)«i*-e*>4. 

[H21 H»«iroWSH-e*>5. 
[03] HJ&092<G«ll&eiT?S>5. 



